Mobile app-based device utilization, including smartphones and handheld tablets, suggests a need to evaluate evidence to guide selection and implementation of these devices in the occupational therapy process. The purpose of the research was to explore the current body of evidence in relation to mobile app-based devices and to identify factors in the use of these devices throughout the occupational therapy process. Following review of available occupational therapy profession guidelines, assistive technology literature, and available mobile device research, practitioners using mobile app-based devices in occupational therapy should consider three areas: client needs, practitioner competence, and device factors. The purpose of this guideline is to identify factors in the selection and use of mobile app-based devices throughout the occupational therapy process based on available evidence. Considerations for mobile device implementation during the occupational therapy process is addressed, including evaluating outcomes needs, matching device with the client, and identifying support needs of the client.
Background
Mobile app-based devices include iPods, personal digital assistants (PDA), iPads and other tablet devices, e-readers, and smartphones, which are characterized based on the device ability to run third-party software. These devices advance previous technology to include the features of pagers, cell phones, and computers in one portable device. Mobile app-based devices are prevalent among media stories about health care with recent reports identifying exponential growth within the healthcare profession of mobile application use in practice (Batista & Gaglani, 2013) . With thousands of medical apps currently available for downloading onto mobile devices, a recent systematic review of healthcare applications for smartphones found only 57 healthcare-based apps addressed in scholarly literature (Mosa, Yoo, & Sheets, 2012) . Mobile app-based devices have been the focus of streamlining health records management and outcomes data collection, improving healthcare provider productivity, and providing intervention opportunities for clients of all ages.
Occupational therapy is no exception to mobile app-based device use in practice. In a recent American Occupational Therapy Association (AOTA) blog poll, 53% of respondents indicated using apps at least occasionally in the clinic (Yamkovenko, 2012) . New technology is identified by AOTA as an emerging niche within rehabilitation, disability, and participation practice areas. Mobile devices have been the focus of several recent OT Practice publications (Aftel, Freeman, Lynn, & Mercer, 2011; Hoesterey & Chappelle, 2012; Majeski, Olson, & Hartmann, 2011; Waite, 2012) and the AOTA website provides regular updates for the use of apps in occupational therapy (Yamkovenko, n.d.) . With the increased interest and attention to mobile app-based devices, occupational therapy practitioners need to begin considering the quality and effectiveness of mobile app-based devices to ensure best practices.
Medical literature among physicians has started to question the need for evidence-based considerations with apps (Buijink, Visser, & Marshall, 2013) . Despite the rise in mobile appbased device utilization in rehabilitation practice, little discussion has been given to the evidence available to guide selection and implementation of these devices in the occupational therapy process.
The purpose of this paper is twofold: to explore the current body of evidence in relation to mobile appbased devices and to identify factors in the selection and use of mobile app-based devices throughout the occupational therapy process. The following information serves as a guideline to identifying client needs, practitioner skills, and device factors when using mobile app-based devices in occupational therapy.
Evidence to Guide Use of Mobile Technology
Occupational therapy has consistently identified technology as a support for individuals to participate in occupational performance (AOTA, 2010b) . Occupational therapy practitioners are dealing with technology in increasing frequency, with advanced accessibility of technology to the general public, particularly smartphones (Lella, 2014) . Everyday technology has become an integral component of occupational performance in the daily lives of most individuals (Lovgreen Engstrom, Lexell, & Larsson Lund, 2010; Rosenberg, Nygard, & Kottorp, 2009 ). Technology involves a wide range of specialties from low-tech to high-tech devices, which include easily obtained and inexpensive devices to more expensive and specialized devices (Cook & Miller Polgar, 2008) .
Past research in assistive technology has focused on the devices supporting mobility, communication, home adaptations (smart homes), hearing devices, and vision aids (Anttila, Samuelsson, Salminen, & Brandt, 2012; Lenker, Scherer, Fuhrer, Jutai, & DeRuyter, 2005) .
Everyday technology can also be considered assistive technology and includes common technology found in the home, such as audiovisual equipment, appliances, toys, telephones, mobile phones, smart phones, Internet, e-mail, and computers (Lange & Smith, 2002; Rosenberg et al., 2009) . Everyday technology provides support for basic activities of daily living, such as personal care, and instrumental activities of daily living, such as work, education, and social participation (Friederich, Bernd, & De Witte, 2010) . (Gentry, 2008; Gentry, Wallace, Kvarfordt, & Bodisch Lynch, 2008; Gentry, Wallace, Kvarfordt, & Bodisch Lynch, 2010) . Overall, the replacement of paper-and-pencil task management (calendars, contacts, and to-do lists) with the PDA resulted in statistically significant improved self-evaluation of occupational performance and satisfaction with functional performance in everyday life tasks. Each of these studies also included client-centered use of the PDA, which may have improved the clients' outcomes. All three of the studies supported increases in the participants' self-perceptions of occupational performance and increased satisfaction with everyday life tasks in the areas of mobility, cognition, and social function.
PDAs were also found to be effective as a prompting system to complete individual steps of simple meal preparation tasks in a Level IV multiple probe design study (Mechling, Gast, & Seid, 2009 ). Participants were found to self-select the types of prompts they received from the PDA with some preferring video, pictures, or auditory prompts. Some participants were also able to reduce the use of the prompts as the cooking tasks progressed. The authors concluded that the PDA with a variety of prompt options was effective in assisting high school participants with autism complete multi-step tasks. As with the previous studies reviewed here, participants were able to use the PDA independently and retained independent use of the PDA over several weeks. The literature reviewed suggests that individuals who have cognitive impairments are able to use the PDA as a task-management tool and that use of the PDA is beneficial to manage everyday life tasks.
Mobile App-Based Devices as Evaluation and Intervention
Limited research was found that addressed current mobile app-based devices, such as smartphones and handheld tablets including iPads and iPods. Two studies were found that utilized iPad in applied research during the occupational therapy process (Tomori, Saito, et al., 2012; Tomori, Uezu, et al., 2012) . One study was found that utilized the iPad as a video-modeling tool for social participation, self-cares, and play skills (Cardon, 2012) . One study was found that utilized the iPod Touch to provide prompts and job lists for vocational support (Gentry, Lau, Molinelli, Fallen, & Kriner, 2012) . Overall, no follow-up assessments were found resulting in a lack of information about the long-term effects of the use of mobile app-based devices though students in one study retained procedural operation of the device over a twomonth time period (Gentry et al., 2010 ).
An assessment-based app for the iPad, the Aid for Decision-making in Occupation Choice (ADOC) has been the subject of much research in Japan (Tomori, Saito, et al., 2012; Tomori, Uezu, et al., 2012) . The ADOC is used as a goal-setting tool between client and occupational therapist by allowing the client to express needs and wants through images displayed on the iPad. The occupational therapist and client then collaborate on establishing priorities for those needs and wants.
The app also provides a numeric measure of the client's satisfaction with the selected activities, which allows for reevaluation and objective measure of the client's progress. A Level IV questionnaire design study was completed with 37 occupational therapy practitioners and 94 client participants aged 60 to 80 years in Japan (Tomori, Uezu, et al., 2012) . The study was completed to determine the effectiveness of the ADOC app for client-centered goal setting. Both clients and occupational therapy practitioners perceived the ADOC as a valuable shared decision-making tool for client goal setting. Mean measures for both the client participants and the occupational therapy practitioner participants were consistent in finding the ADOC app useful in the interview process to select occupations and leisure activities and to set client-centered goals for therapy. The ADOC assessment delivered through the iPad app was viewed as an effective tool for empowering clients in the evaluation process and for providing a visual support for expanding occupations during the interview process. An additional study has established the reliability and validity of the ADOC as a measure, though sensitivity to change over time was not measured (Tomori, Saito, et al., 2012) .
Further research is needed to address cross-cultural validity of the ADOC app.
One Level IV single case design study taught imitation skills via video modeling delivered on the iPad for children with autism (Cardon, 2012) .
Parents of four participants were trained to utilize the iPad three times per week with their child.
Imitation of skills included social participation (e.g., waving hello and good-bye, turn taking), self-cares participation (e.g., brushing teeth, feeding), and play participation (e.g. pencil grip, scissor grasp). Fatigue is a factor that needs to be considered when selecting mobile devices for clients, as fatigue was found to limit individuals' use of assistive technology (Lovgreen Engstrom et al., 2010; Muras, Stokes, & Cahill, 2008) .
Individuals with Parkinson's disease reported significantly low use of assistive technologies, including mobile devices to support personal activities of daily living and home-management tasks and to support cognitive deficits due to increased fatigue (Muras et al., 2008) . Mental fatigue may also be a factor in using mobile devices, as individuals work to attend and sequence operating procedures and troubleshoot problems (Lovgreen Engstrom et al., 2010) . Actual use of the device may be more fatiguing for the client, and thus has the potential to minimize the impact for improving occupational performance. The possibility of mobile device use reducing an individual's fatigue for task completion has yet to be explored.
Availability and Necessity of Supports to Use

Mobile Devices
Requiring support from another individual for device use may have negative effects on task performance and the individual's sense of self (Lindqvist & Borell, 2010) . Others may prefer to complete self-care and home-management tasks with the assist of others rather than rely on assistive technology (Muras et al., 2008) . Using a client's own technology that is familiar to the client Family and caregivers may be using these devices and not considering the benefit that a client may receive from appropriate use of the device (Lindén et al., 2011; Muras et al., 2008) . If a client must learn to use a new mobile device that is not familiar to the client, the occupational therapy practitioner should consider whether having another person assist with the device is beneficial or detrimental to the client's sense of self.
Difficulty in using technology may decrease one's sense of self and limit autonomy (Lindén et al., 2010) . Independent technology use may be beneficial for an individual's sense of self by enhancing his or her subjective quality of life (Lindén et al., 2010; Scherer, Sax, Vanbiervliet, Cushman, & Scherer, 2005) . Focusing on the client's occupational profile and needs while using evaluation tools for selecting mobile devices may allow the occupational therapy practitioner to consider whether the need for support from another individual with device use will be beneficial or detrimental to a client's overall satisfaction with occupational performance.
Several studies reported the stigma of assistive technology as a hindrance to motivation and participation in use of technology for occupational performance (Burgstahler et al., 2011; Lindén et al., 2010; Muras et al., 2008) . However, use of mobile app-based devices was found successful in reducing the stigma associated with using an assistive technology device (Lindén et al., 2011) 
Matching the Mobile Device to the Client
Occupational therapy has learned from assistive technology research that practitioners must match technology with the client while identifying the contextual uses of that technology (Scherer & Craddock, 2002; Scherer et al., 2005) Client factors and performance skills such as physical abilities, cognitive skills, and endurance should also be considered when selecting mobile app-based devices (Gentry et al., 2012; Rosenberg, 2014; Rosenberg et al., 2009) 
